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the case, and the cathode rays do not produce directly the
greater part of even the charged molecules. For if the
charged molecules were due entirely to the cathode rays, if we
deflected the cathode rays in the discharge tube to one side
so that they no longer passed through the column of gas just
in front of the hole in the cathode, we should expect to
diminish the number of charged molecules compared with
charged atoms. I have made observations on this point
using the lines due to the atom and molecule of hydrogen for
this purpose. I found that the cathode rays might be deflected
to a considerable extent before any very great diminution in
the intensity of the positive rays set in ; and that as long as
I could observe the rays there was no diminution In the
intensity of the lines due to the molecule as compared with
those due to the atom.

The mechanism by which a molecule is dissociated into
atoms is a subject of great interest and one about which
there is much uncertainty. The most obvious view of the
way the positive particles split a molecule up into atoms is
that the positive particle, by its impact with the molecule,
gives to one of the atoms in the molecule sufficient kinetic
energy to enable it to escape from its companion. The
objections to this explanation are (i) that if the particles
came into collision with masses as great as those of an atom
they would be deflected through an appreciable angle and
would lose a considerable amount of their energy. We have
seen, however, that until the collision occurs which produces
their final absorption they do not suffer any appreciable
deflection or loss of energy by the collisions. Another
objection is that, on this view, the atoms struck by the
particles would, after the collision, have a finite velocity, so
that the Doppler effect would produce a broadening of the
lines in the spectrum of the gas through which the positive
rays pass. Wien looked for this effect but was not able to